The UK Department of Health supported the establishment of the UK Genetic Testing Network (UKGTN) in 2002. The UKGTN is a collaborative network of NHS molecular genetic laboratories that offer tests for human single gene germ-line disorders. Its objective is to provide high quality and equitable services for patients and their families who require genetic advice, diagnosis and management. The UKGTN has developed a 'Gene Dossier' process to evaluate genetic tests and recommend which tests will be provided by the National Health Service. This paper describes the UKGTN organisation and the 'Gene Dossier' process. A brief review of the UKGTN genetic test evaluation experience is presented.
Introduction
Clinical genetic services in the United Kingdom are organised into NHS regional genetic centres, which provide specialist services, including genetic testing, to families at high-risk of serious inherited disorders. Each centre consists of clinical and laboratory services and serves populations of 0.5 -5 million. 1 The Department of Health (DOH) supported the establishment of the UK Genetic Testing Network (UKGTN) in 2002. The UKGTN is a collaborative network of NHS molecular genetic laboratories that offer tests for human single gene germ-line disorders. Laboratories from England, Scotland, Wales and Northern Ireland are included. Its objective is to provide high quality and equitable services for patients and their families who require genetic advice, diagnosis and management. 2 This is achieved by the member laboratories collaborating to support a nationally integrated service.
The core functions of the UKGTN include:
Approval of laboratories for membership and audit of services provided Evaluation of new genetic tests Establish robust arrangements for the provision of molecular genetic services Provide information on the services of member laboratories Maintain Figure 1 . The UKGTN does not have any financial responsibilities for the network laboratories.
As of August 2006, there were 32 member laboratories in the network. These include all 23 NHS regional molecular genetic laboratories. All except one laboratory are diagnostic laboratory members and are NHS organisations. The UKGTN has one technical laboratory member and it is a non-NHS organisation. To become a member, the laboratory must achieve accreditation with the Clinical Pathology Accreditation (UK) Ltd (CPA) or the UK Accreditation Service (UKAS), to comply with the network's quality assurance criteria.
The UKGTN defines a genetic test as 'tests for single gene, germ line disorders where nucleic acid is the analyte'. In 2003, the UKGTN established the NHS Directory of Molecular Genetic Testing. 3 The purpose of the Directory is to allow equity in access to genetic testing across the NHS. The provision and funding of NHS genetic testing is the responsibility of local specialist groups including purchasers of health care. There is variation across the NHS in how these groups are organised and operate. There is a clear expectation from the DOH that all genetic tests in section one of the Directory should be available and funded by the NHS. The first version of the Directory was composed of genetic tests already being provided by NHS molecular laboratories, funded by NHS healthcare purchaser organisations and were assessed to be part of standard clinical practice. A survey of NHS molecular laboratories was carried out to obtain the details of these tests. The latest version of the Directory (January 2007) contains molecular genetic tests for 359 diseases. There is also a web-based database, which allows clinicians to search for tests for specific diseases, and it provides details of the laboratories that perform the tests. NHS genetic testing services are not limited to those listed in the Directory and tests can be requested from non-UKGTN and international laboratories where clinically appropriate.
Genetic test evaluation
When the first version of the NHS Directory of Molecular Genetic Testing was developed, the UKGTN Steering Group identified that a process was required to evaluate genetic tests for entry onto the Directory. The gene dossier was developed based on the ACCE model and the Canadian experience of genetic test evaluation. The model takes its name from the four components evaluated: analytical validity, clinical validity, clinical utility and the ethical, legal and social implications of genetic testing. 4 -7 The analytical validity of a genetic test defines its ability to measure the genotype of interest accurately and reliably. Clinical validity defines its ability to detect or predict the presence or absence of the phenotype or clinical disease. Clinical utility refers to the likelihood that the test will lead to an improved outcome and includes financial costs. The gene dossier was specifically developed by the UKGTN to be completed and evaluated in a timely fashion to allow the results to influence healthcare policy. The Steering Group agreed that this evaluation would be required as part of the assessment process. In addition, the gene dossier incorporates the key concept that a 'genetic test' describes a test that detects 8 1. a particular genetic variant (or set of variants) 2. for a particular disease 3. in a particular population 4. for a particular purpose
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The gene dossier provides a standardised format for the presentation of the key information about a genetic test. Table 1 . Summary details of two gene dossiers that were approved are presented in Table 2 , as examples. Each applicant received notification of the UKGTN Steering Group decision and detailed feedback was provided to those whose applications were rejected. The majority of gene dossiers were for low volume tests (o100/year).
Several issues were encountered with the gene dossier applications. These included:
Use of published data for method specific performance in the analytical evaluation rather than actual laboratory performance data Lack of knowledge and technical limitations meant that only a proportion of mutations could be identified by any one test Lack of analytical or clinical validity data for a significant number of tests, because they were for rare single gene disorders Absence of controls in some pilot studies to establish clinical validity The target population was poorly defined Estimates of the prevalence of disease in target population were generally not provided Lack of information about the clinical context of testing Financial data difficult to obtain Limited discussion of ELSi issues related to particular tests The ACCE model emphasised the quantitative analyses of test performance. However, the UKGTN experience of evaluating genetic tests for rare single gene disorders has shown clinical utility to be the most important, and the most complex, of all the ACCE domains. Its assessment included matters of value and judgement, and as such necessarily incorporated a subjective element. The clinical context was of critical importance in the assessment. This included details such as the definition of the target population, who was able to request testing or provide post-test care, the natural history of the disease and how the test result would affect clinical management and care. Postimplementation data collection and monitoring were also identified to be especially important, as there was considerable uncertainty about potential demand in future years.
The time and effort required to complete a gene dossier was greater than originally predicted because of the gaps in genetic and laboratory information and the need to calculate test performance measures. This also raised the question of the requisite balance between the degree of detail required for the evaluation of test performance, the resources available to achieve this and the negative impact of not providing the test. Our experience suggests that this was less of an issue for tests for highly penetrant inherited diseases (where a modified evaluation would usually suffice) than for tests used in complex disorders (where complete and thorough evaluation would most likely be required).
The gene dossier has evolved since its introduction. In 2005, the concept of test criteria was developed and incorporated. 10 Test criteria define the circumstances in which a genetic test referral may legitimately be made, and ensure that the test is only performed when such criteria are met. The test criteria reflect the important features of a test such as target population, the disease and the purpose of testing. A test may be performed when a sample does not fulfil the published criteria, but this would require a discussion between the clinician and the laboratory specialist with justification for carrying out the analysis.
With the support and efforts of the UK molecular genetics community and the UKGTN working groups, the standard of gene dossier applications has improved considerably.
The model and template for the evaluation of genetic tests presented in this paper are generalisable to other healthcare systems; however, the infrastructure and processes necessary to implement these are country-and/or healthcare system-specific, as would the final decision on the clinical utility of any particular genetic test considered. The result of an evaluation for a particular test may therefore, vary between healthcare systems even if the supporting evidence is identical. The UKGTN Steering Group agreed in 2006 that cytogenetic laboratories would be invited to join the network, and specialised genetic tests performed in these laboratories considered for entry to the Directory. New arrangements for the evaluation of such tests will need to be developed.
Work is in progress to establish a process that will allow the regular collection of specific data regarding the provision of genetic tests to the UK population by UKGTN member laboratories. It is also planned that there will be a system of post-implementation, data collection and monitoring.
The development of the gene dossier has provided the UKGTN with a framework to evaluate genetic tests in an evidence-based manner. Challenges have been encountered and the gene dossier will continue to evolve to better meet the needs of the NHS, molecular genetic and cytogenetic laboratories and the UKGTN.
